Increased erythrocyte aggregation in spontaneously hypertensive rats.
Alterations of red blood cell (RBC) aggregation and plasma viscosity are major contributors to the changes in blood rheologic properties that cause an increase in peripheral vascular resistance during the development of hypertension. Although basic research and clinical study have provided considerable understanding of the pathophysiology of hypertension, the objective of this study was to determine whether an increase in RBC aggregability and plasma viscosity precede or accompany the development of high arterial blood pressure. To address this question, RBC aggregation and plasma viscosity were studied in spontaneously hypertensive rats (SHR) and normotensive Wistar-Kyoto rats (WKY) at 3 and 12 weeks of age. The plasma concentrations of fibrinogen and fibronectin (FN) were also analyzed in both age groups. RBC aggregability and plasma viscosity were increased in both young and mature SHR compared to age-matched normotensive WKY rats. Mean arterial blood pressure and diastolic pressures were increased in mature hypertensive rats, whereas in young SHR only diastolic pressure was elevated significantly. The concentration of fibrinogen was higher only in the mature hypertensive rats, whereas plasma FN content was greater in both 3- and 12-week-old SHR compared to age-matched WKY. These results show the existence of increased RBC aggregability and plasma hyperviscosity not only during the established phase of hypertension, but also during the early stage of hypertension development, when mean arterial blood pressure is not yet significantly elevated in the genetically hypertensive rat model. These changes may be related to significant increase in the plasma protein FN, which occurs at the same time as the RBC aggregability and plasma viscosity changes. These results may increase attention to changes in the rheologic properties and to the mechanisms involved in these processes in the early stages of hypertension development.